Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.007 Å; disorder in solvent or counterion; R factor = 0.067; wR factor = 0.162; data-toparameter ratio = 14.5.
0 0 0 ) (5,5,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane-j 4 The complete cation in the title hydrated molecular salt, [Ni(CH 3 CO 2 )(C 16 H 36 N 4 )]ClO 4 ÁH 2 O, is generated by the application of crystallographic twofold symmetry; the perchlorate anion and water molecule are each disordered around a twofold axis. The Ni II atom exists within a cis-N 4 O 2 donor set based on a strongly distorted octahedron and defined by the four N atoms of the macrocyclic ligand and two O atoms of a symmetrically coordinating acetate ligand. In the crystal, hydrogen bonding (water-acetate/perchlorate O-HÁ Á ÁO and amine-perchlorate N-HÁ Á ÁO) leads to layers in the ab plane. The layers stack along the c axis, being connected by C-HÁ Á ÁO(water) interactions. The crystal studied was found to be a non-merohedral twin; the minor component refined to 15.9 (6)%.
Related literature
For background to macrocyclic complexes, see: Hazari et al. (2010) . For a related structure, see: Roy et al. (2012) . For the treatment of data from twinned crystals, see: Spek (2009 Table 2 Hydrogen-bond geometry (Å , ). (Hazari et al., 2010; Roy et al., 2012) , crystals of the title hydrated salt, (I), were isolated and characterized crystallographically.
metal-organic compounds
The asymmetric unit of (I) comprises half a NiL(O 2 CMe) cation, Fig. 1 , as this is has crystallographic twofold symmetry, half a perchlorate anion (this is disordered about a twofold axis) and half a water molecule of solvation (this is also disordered about a twofold axis); where L is 5,5,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane Table 2 .
Experimental
The title complex, (I was heated for 15 min. During heating a blue product separated out. After cooling at room temperature for 30 min, the product, (I), was filtered off, washed with methanol followed by diethyl ether and dried in a desiccator over silica-gel.
Light-purple prisms of (I) were obtained from slow evaporation of its methanol solution. Yield 65%. M.pt: 512-513 K.
Anal. Calc for C 18 H 41 ClN 4 NiO 7 : C, 41.68; H, 7.97; N, 10.81; Ni, 11.18%. Found: C, 44.53; H, 7.72; N, 10.78; Ni, 11 .01%.
FT-IR (KBr, cm
ν(ClO 4 ).
Refinement
The H-atoms were placed in calculated positions (O-H = 0.84, N-H = 0.88 and C-H = 0.98-1.00 Å) and were
included in the refinement in the riding model approximation, with U iso (H) = 1. other, as were the O···O contact distances. The anisotropic displacement parameters were restrained to be nearly isotropic.
Finally, the methyl-H atoms of the acetate group are disordered over two positions of equal weight. The crystal studied is a non-merohedral twin. The twin domains were separated by the TwinRotMat routine in PLATON (Spek, 2009 ). The minor component refined to 15.9 (6)%.
Computing details
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the cation in (I) showing displacement ellipsoids at the 50% probability level. The cation has crystallographic twofold symmetry and unlabelled atoms are generated by the symmetry operation 1 -x, y, 3/2 -z. are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) −x+1, y, −z+3/2; (ii) −x+1/2, y−1/2, −z+3/2; (iii) x+1/2, y+1/2, z; (iv) x−1/2, −y+3/2, z−1/2.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

